If Y is simply-connected, and if XT(Y) is defined, then II-1 xv(Y) = g (-1)" dimo(r,( Y) @ Q). The following theorem is a consequence of the n=2 main result of this paper (Theorem 3.3).
THEOREM. If a torus T acts locally smoothly (that is, with linear slices) on a compact topological manifold, X, if the fixed point set XT is non-empty, if F is a component of XT, and if ,&X) is defined, then xv(F) is defined, and XT(F) = XT(X).
Clearly, a smooth action on a smooth manifold is locally smooth. In addition to this result, we obtain some inequalities relating II*,(F) to II*,(X). These include a generalization of Bredon's inequalities obtained in [3] . (ii) A Zz-graded K-algebra is said to be commutative if, as usual, xy = (-l)"'yx, whenever x E AP, and y E Aq.
(iii) A differential Zz-graded K-algebra is a Z1-graded algebra, A, with K-module homomorphisms do: A'* A', d': A' + A', both usually denoted by d, such that d'd' = d'd' = 0, and such that d(xy) = dx -y + (-l)px * dy, for x E AP, as usual.
(iv) The morphisms of differential Z2-graded K-algebras are the obvious (degree zero) homomorphisms. An augmentation of a differential Zz-graded K-algebra, A, is a morphism E: A + K, where K is concentrated in degree zero with trivial differential. Giiren such an augmentation, the augmentation ideal, ker E, will be denoted by A.
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(ii) A DZGA, C, will be called a KSDZGA if there exists a Zz-graded free K-module, U, having a basis {x,: a E Sp}, indexed by a well-ordered set Sp, such that C = S(U); and, for any a E Ss, dx, is a function of the generators x, with /3 < a.
(KS stands for Koszul-Sullivan, as in [7] ). (iii) If A is an augmented D2GA, then the indecomposable quotient, QA = A/A * A, inherits a differential from A: let 7rA denote the homology of QA with respect to this differential.
If f: A + B is a morphism of D2GA's, then, on passing to homology, f induces a morphism of Zz-graded K-algebras f*: HA + HB. If, in addition, A and B are augmented and f is augmentation preserving, then f induces a morphism of Z2-graded K-modules, f#: nA + rB.
(iv) If A is an augmented DZGA, set A' = K @ K + A @ T, where T = S(U), where U = Uo+ U' is the Zz-graded free K-module with single generators s in degree 0 and f in degree 1, with a differential given by ds = t. Two augmentation preserving morphisms of augmented D2GA's, f, g: A + B, will be said to be homotopic, f = g, if there exists a morphism H: A + B', such that do&f = f and diH = g, where di: B'+ B, i = 0, 1, are the morphisms given by di(S) = i, i = 0, 1.
By analogy with a result of [9] , we have the following. where Ui, vi E B, 1 I i I n, and where we have omitted the tensor product symbol for simplicity. (Note that H(dx,) is defined, since dx, E B,.) dx, + UI + -* * + u. = fg(dx,). Since dH(dx,) = 0, it follows that dvj-1 = -(-l)degu~jujr for j 2 1. Thus
Then dz = fg(dx,).
Since f* is an isomorphism, and g(dx,) is a cycle in A, it follows that there exists y, E A such that dy, = g(dx,). So z -f(y,) is a cycle in B; and hence there exists a cycle c, E A, and an element w E I?, such that f(c,) = I -f(y,) + dw. Now set g(x=) = y, + c,, and Hence g, is one-one.
Also g*: Z-f(B) + H(A) is an isomorphism; and so, by Proposition 2.3, there exists h: A + B such that gh = id,. Thus g, is onto; and hence g,, and therefore, f+ too, is an isomorphism.
THE MAIN RESULTS
Throughout
this section, T will denote a torus group acting on a connected topological space X. We shall assume the following conditions. (1) Either (A) X is compact (Hausdorff); or (B) X is paracompact, X has finite cohomological dimension with respect to sheaf cohomology over the rationals (that is cdo(X) < co), and T acts on X with finitely many connective isotropy subgroups (that is {TI" = identity component of T,lx E X} is finite). (2) dim&*(X; Q) is finite. (3) X is point-wise taut with respect to rational singular cohomology.
That is li$ fi*( U; Q) = 0, for each point x E X, where U ranges over the neighborhoods of x. 
(See [6] for some strong results on XP.)
The following theorem is the main result of this paper. is finite, and suppose that F has the homotopy type of a paracompact space, which is pointwise taut with respect to rational singular cohomology. Then 
@HHFk).
Choose xEHKX)(oJ so that $'*(x) = (l,O,. f ** 0) E mw)(0), where +*: HJYX)(,,,+ IYZHWX~)(~) is the above isomorphism induced by the inclusion (XT), + Xr. The second lemma will be used to convert Lemma 3.4 into rational homotopy theory. Let A be an augmented DZGA, and let x E H(A) be represented by a cycle u E A', such that e(u) = 1. Let U be a &-graded free K-module generated by single elements v of degree zero, and )c' of degree one. Extend the differential and augmentation to A @ S(U) by setting dv = 0, dw = au -1, E(V) = 1, and E(W) = 0.
LEMMA 3.5. With the above notation, there is a canonical isomorphism H(A)[x-'I + H(A @ S(U)).
Proof. For a cycle a in a DZGA, let (a) denote the homology class represented by a. We have a well-defined homomorphism
4: H(A)[x-'I+ H(A @ S(U))
given by We close with a generalization of Bredon's inequalities [3] . We shall assume, in addition to the conditions of Theorem 3.3, that 8'(X) = {T,'lx E X} is finite, even when X is compact. Since 0"(X) is always finite for a torus action on a compact topological manifold or a finite simplicial complex, this restriction is not very severe. There exists a basis {y,,. . ., y,} for V, such that {a(~,), . . .,a(~,)} is linearly independent.
The statement is clear for Co, or the first non-zero Ci. Suppose that statement has been proven for C,,,, and let {y,, . . ., y,,,,} be a basis for C,,,, with {u(y,), . . ., a(~,,,,,,)) linearly independent.
Choose a complementary subspace, so that C,,,+r = C, 0 D,,,+i, and let (2,. . . ., zq,,,,)} be a basis for D,,,+,. Clearly cod (y) = m + 1, for any non-zero y E 0fl+,. Hence {a(~,), . . ., a(~,~,,,~)} is linearly independent.
Thus {u(y,), . . ., u(Y,w,J), u(z,), . . . . u(zq,,,)} is linearly independent, since deg (u(q)) = n + 2m + 2 > deg (u(y;)), for all i, j with 1 I i 5 p(m), and I 'j I q(m). This proves the statement, and the statement proves the theorem.
